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System and device for keeping bone screws ready 

Technical Field 

The invention relates to a device for keeping bone screws ready for a surgical opera- 
tion. The invention further relates to a system for keeping bone screws ready, con- 
taining the keeping-ready device and a removal instrument for removing kept-ready 
bone screws from the keeping-ready device. 

Background to the Invention 

Conventional keeping-ready devices for bone screws comprise a pick-up sheet pro- 
vided with a multiplicity of orifices for inserting bone screws. The diameters of these 
orifices are chosen in such a way that on the one hand they are larger than the di- 
ameter of a screw shank, but on the other hand smaller than the diameter of a screw 
head. When a bone screw is inserted into one of the orifices, with an underside of 
the screw head facing the pick-up sheet the bone screw consequently comes into 
contact with the surface of the sheet. 

Bone screws kept ready in this way are picked up from the sheet during a surgical 
operation by means of a suitable removal instrument, e.g. by a screw driver, and 
then screwed into a bone or into a fragment of a bone. 

The use of conventional keeping-ready devices allows bone screws to be kept ready 
and picked up without their having to be taken into the hand. This is advantageous 
not only on grounds of hygiene, but also of ergonomics. 

The object of the invention is to make available an improved keeping-ready device 
for bone screws and also a system comprising the improved keeping-ready device. 
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Summary f the invent! n 

According to the invention, to achieve this object a system for l<eeping ready bone 
screws with a keeping-ready device for bone screws and also a removal instrument 
for removing a bone screw from the keeping-ready device and in particular for sub- 
sequently screwing the bone screw into a bone or into a fragment of a bone Is pro- 
posed, wherein the keeping-ready device according to the Invention has a surface 
with a plurality of orifices for Inserting the bone screws and the keeping-ready device 
allows the Inserted bone screws to be kept ready countersunk In relation to the sur- 
face. The removal instrument may be dimensioned in such a way that it can be in- 
serted Into the orifices for removal of the bone screws arranged as countersunk. 

The removal instrument can be designed as a screw driver blade, which could allow 
for a self-holding pick-up of a bone screw. The self-holding pick-up can be produced, 
for example, by using magnetic or magnetised materials for the removal Instrument 
or by providing means for a non-positive connection between the removal Instrument 
on the one hand and the head of the bone screw on the other hand. 

The dimensions of the removal instrument and the orifices may be matched to one 
another In such a way that, e.g. cyllndrically designed delimitation walls of the ori- 
fices allow at least partial guiding of an insertion movement of the removal instru- 
ment. Guiding of this kind Is produced in particular if the dimensions of the orifices 
are chosen as partially only minimally, preferably 2 to 20%, larger than the dimen- 
sions of the end of the removal instrument to be inserted into the orifices. However, 
it is also conceivable to choose the dimensions of the orifices as substantially larger. 

As well as the already mentioned keeping-ready device and the removal instrument, 
the system for keeping ready bone screws according to the invention can comprise a 
plurality of bone screws, preferably with different head shapes. The bone screws can 
have a different shank diameter. Additionally the orifices of the keeping-ready device 
can be differently dimensioned. 
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As far as the orifices are concerned, tliere is tfie greatest variety of modes of imple- 
mentation available. The orifice cross-section is preferably chosen as circular. Other 
orifice cross-sections (e.g. elliptical, square, etc.) can, however, also be provided. 
Advantageously the shape of the orifice cross-section is matched to the cross-section 
of the removal end of a removal instrument. 

According to a first version of the invention the orifices are configured as pocket 
holes, which are preferably constructed in a keeping-ready device designed as a solid 
block. With orifices of pocket hole type the bone screws can be kept ready lying on 
the bottom of the pocket holes. The pocket holes can have different depths in order 
to pick up bone screws of different length. 

According to a second version of the invention the orifices provided in a surface of 
the keeping-ready device are configured as through orifices. The through orifices can 
In this case be constructed in a thin (sheet) or thick first plate. 

If the through orifices according to the second version of the invention are con- 
structed in a first plate, there can be a second plate, e.g. parallel to the first plate. 
The second plate is preferably distanced from the first plate to such an extent that 
the bone screws are kept ready by the keeping-ready device, e.g. with their heads or 
tips lying on the second plate. 

In practice it has proved with conventional keeping-ready devices that slipping of the 
removal instrument from the screw head leads to a kind of "trampoline effect" of the 
pick-up sheet and the screws can spring out of their orifices. To avoid this kind of 
trampoline effect the ratio of area to thickness of the first plate is preferably chosen 
in such a way that the first plate has no or only slight springing properties. The 
thickness of the first plate is preferably more than approximately 1 mm and in par- 
ticular more than approximately 2 mm. Generally, said "trampoline effect" can be 
safely avoided at least if the delimitation walls of the orifices have an axial extension 
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which guarantees an adequate guiding function for the removal Instrument to be in- 
serted Into the orifices. 

According to a preferred configuration of the invention delimitation walls of the ori- 
fices in a region below the surface have a reduction in inner diameter, which can act 
as a stop for a head of a bone screw to be kept ready. The reduction In Inner di- 
ameter can have an Inner diameter which decreases from the surface of the keeping- 
ready device at least partially constantly (e.g. conlcally) or In steps. The course of the 
decrease in inner diameter should be matched to the different head shapes of the 
usable bone screws. 

The surface of the keeping-ready device advantageously has a multiplicity of more 
than 25 and in particular of more than 50 or 100 orifices. The orifices can be ar- 
ranged in the surface like a grid. The ratio of the total area of the surface Including 
the orifices to the total area of the orifices can be between 1.5:1 and 5:1 and pref- 
erably between 2:1 and 4:1. 

Short Description of the Drawings 

Further advantages and configurations of the Invention emerge from the following 
description of preferred embodiment examples and the figures. 

Fig. 1 shows a perspective view of a keeping-ready device according to the invention 
for bone screws, bone plates, etc. 

Fig. 2 shows an aspect on to the keeping-ready device according to Fig. 1. 

Fig. 3 shows a cross-section through a plate-shaped element of the keeping-ready 
device according to Figs. 1 and 2 In combination with a plurality of bone screws and 
removal Instruments for the bone screws. 
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Fig. 4 shows an enlarged view of Fig. 3. 
Fig. 5 shows an enlarged view of Fig. 4. 
Description of a Preferred Embodiment 

An embodiment of a system for l<eeping ready bone screws according to the inven- 
tion is described below. The keeping-ready system according to the invention com- 
prises in the example case different types of bone screws and removal instruments. 
The invention could also be used in combination with other bone screws or removal 
instruments. 

In Fig. 1 a perspective view of a keeping-ready device 10 for bone screws according 
to the invention is illustrated in the empty state, i.e. without bone screws kept ready. 
The device 10 comprises a keeping-ready plate 12 and an accommodating frame 14 
for the plate 12. By means of the frame 14 the plate 12 Is positioned a few centime- 
tres above a support plane (e.g. an operating table) of the frame 14. In addition to 
an accommodating area for the plate 12, a multiplicity of orifices 18 for accommo- 
dating bone plates, surgical instruments, such as screw drivers, etc., is constructed in 
a surface 16 of the frame 14. According to an alternative embodiment of the Inven- 
tion the device 10 is cut out of a single piece (e.g. a block of aluminium). 

Fig. 2 shows an aspect on to the keeping-ready device 10 according to Fig. 1. In Fig. 
2 it can be clearly seen that the plate 12 has a surface 20 in which a multiplicity of 
orifices 22 is arranged like a grid. In the case illustrated in Fig. 2 the ratio of the total 
area of the surface 20 including the area of the orifices 22 to the total area of the 
orifices 22 is approximately 1:3. 

Fig. 3 shows a section through the plate 12 according to Fig. 2 in the region of eight 
orifices 22 located next to one another. In the view according to Fig. 3 a plurality of 
different bone screws 24 which have been inserted into the orifices 22 is illustrated. 
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Additionally, various removal instruments cooperating with the heads of the bone 
screws 24 are illustrated in the form of screw driver blades 26. 

The heads of the bone screws are provided with a cross recessed structure in each 
case and the screw driver blades 26 likewise have a cross recessed structure In each 
case on their ends cooperating with the bone screws. The cross recessed structures 
of the heads of the bone screws 24 and the ends of the screw driver blades 26 are 
constructed in such a way that the ends of the screw driver blades 26 can be brought 
into non-positive locking engagement into the cross recessed structures of the heads 
of the bone screws 24. This enables self-holding pick-up of the bone screws 24 by 
means of the screw driver blades 26. 

In Fig. 3 it can be clearly seen that the orifices 22 are constructed as through orifices 
in the plate 12. The thickness of the plate 12 is approximately 2.5 mm. This ratio 
guarantees that the plate 12 has no or only slight springing properties. 

As can be seen from Fig. 3, the arrangement of the bone screws 24 as countersunk 
in relation to the surface 20 of the plate 12 has the advantage that the wall areas of 
the through orifices 22 above the heads of the bone screws 24 have a guiding func- 
tion for the screw driver blades 26 when the screw driver blades 26 are inserted into 
the orifices 22 for the purpose of removing the bone screws 24. This guiding function 
is still reliably fulfilled if the diameter of the pick-up end of one of the screw driver 
blades 26 is considerably smaller than the maximum diameter of the through orifice 
22. In the case illustrated in Fig. 3 this is due in particular to the fact that the ori- 
fice cross-section of the wall of the through orifice 22 is reduced in steps and there- 
fore has a centring function in the direction of the head of the bone screw to be 
picked up for the two left screw driver blades in Fig. 3 with the smaller dimensioned 
pick-up end. 

Fig. 4 shows a detail enlargement of Fig. 3, wherein for the sake of clarity not all the 
bone screws and screw driver blades have been illustrated. 
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It can be seen from Fig. 4 that the delimitation walls of the through orifices 22 below 
the surface 20 of the plate 12 have in each case a reduction in inner diameter. More 
precisely, the inner diameter decreases in each case in three steps. The inner di- 
ameter of the through orifices 22 is largest immediately below the surface 20. A first 
cylindrical wall area with the largest diameter runs into a second cylindrical area of 
slightly smaller diameter. This second cylindrical area runs into a third cylindrical area 
with a smaller diameter than the second cylindrical area. The third cylindrical area 
borders on an underside 28 of the plate 12. 

At the transition from the first to the second cylindrical area the wall of the through 
orifice 22 has a step in the form of a first circular-ring-shaped stop 30 and at the 
transition from the second cylindrical area to the third cylindrical area a further step 
in the form of a second circular-ring-shaped stop 32. 

The step-shaped decrease in the inner diameter of the walls of the through orifices 
22 illustrated in Fig. 4 allows secure picking up of bone screws with different head 
diameters. As a function of the head diameter of the bone screw to be picked up, 
when it is inserted into the through orifice 22 it comes into contact either with the 
upper stop 30 in Fig. 4, or with the lower stop 32 in Fig. 4. If one looks at Fig. 3, it 
can be clearly seen that the two left bone screws in Fig. 3 with their heads have 
come into contact with the lower stop (reference numeral 32 in Fig. 4) and the 
remaining bone screws with their heads Into contact with the upper stop in Fig. 3 
(reference numeral 30 in Fig. 4). 

Fig. 5 shows a detail enlargement from Fig. 4 in the area of the left bone screw 24 in 
Fig. 4. For the sake of clarity, in Fig. 5 the right bone screw in Fig. 4 and also the 
screw driver blades 26 have been left out. 

As can be seen from Fig. 5, the bone screw 24 has a screw head 38 with a head 
thread 40. The screw head 38 Is provided on Its radially outer end with a bezel 42, 



-8- 



9A-92 576 



which cooperates in positive locking with the upper stop 30, running crosswise In re- 
lation to the surface 20 of the plate 12. The cooperation of the bezel 42 of the head 
38 of the bone screw 24 with the conically constructed upper stop 30 effects self- 
centring of an inserted bone screw 24. 

The above-described embodiment of the Invention is intended to be an example of 
the present Invention, and alterations and modifications may be effected thereto, by 
those of ordinary skilled In the art, without departing from the scope of the Invention 
which is defined by the claims appended hereto. 



